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npe^CTaBHTejin MHornx KjiaccoB mmoro Mupa hbji5Hotc» napa3HTOH,zjaMH. 3HauHTejib- 
Hoe hx hhcjio npe^cTaBJieHo cpe,zjH HeMaTO^, SaKTepHH h rpnSoB. PaccMOTpeHbi npHMepbi 
napa3HTOH,zjOB cpe^n HacexoMbix. B nacTHOCTH, o 6 o 6 njeHbi ^aHHbie 06 oco 6 eHHOCTAX (j)H- 
3HOJIOrO-6nOXHMHHeCKHX B3anMO^eHCTBHH HaceKOMbIX-napa3HTOHAOB H C HX X03«eBaMH. 

ycneniHoro 3aBepmeHHfl >KH3HeHHoro ijHKJia napa3HTOH£bi Hcnojib3yiOT pa3JiHHHbie 
CTpaTerHH, HanpaBjieHHbie Ha cynpeccnio hMM y hHT eTa xo3flHHa. B xanecTBe areHTOB cy- 
npeccHH napa3HTOH^bi HcnoJib3yiOT KOMnoHeHTbi a^a, OBapnajibHOH ^ch^kocth h chm 6 h- 
oHTHbie MHKpoopraHH3Mbi. Bo3^eiicTBHe napa3HTOH£OB Ha opraHH3M HacexoMoro hocht 
cHCTeMHbin xapaKTep. Oho 3aTparaBaeT 5KH3He,o;eflTejibHocTb MHornx (j)H3HOJiorHHecKHx 
CHCTeM xo3aHHa, o6ycjiOBjiHBaa H3MeHeHHfl o6mero MeTa6ojiH3Ma h noBe/jeHne xo3flHHa. 
B o63ope OT^ejibHo paccMaTpHBaeTca B03,zjeHCTBHe 3K30- h 3H^onapa3HTOH^oB Ha opra- 
HH3M »CepTB. 

FOitoneebie cnoea : napa3HTOH,abi, HMMyHHbiH otbct, napa3HTO-xo3HHHHbie OTHomeHHH, 
nn, chm 6 hohtbi. 


06meH3BeCTHO, HTO OTHOUieHHfl B CHCTeMe napa3HT-X03HHH CJI05KHBI H pa3- 
HOo6pa3HbI. Ohm (|)OpMHpOBajIHCb B IipOfleCCe 3BOJIK)flHH pa3JIHHHbIMH IiyTHMH 
H HMeK)T CBOH OCo6eHHOCTH B 3aBHCHMOCTH OT npHHa^Jie^CHOCTH napa3HTOB 
H X035ieB K TOH HJTH HHOH TaKCOHOMHHeCKOH rpynne. riapa3HTOH^OB paCCMaT- 
pHBaK)T KaK cBoeo6pa3Hyio nepexo^Hyio (J)opMy Meflcjiy xmijHHHecTBOM h na- 
pa3HTH3MOM. XOT5I 3TO /JOCTaTOHHO AHCKyCCHOHHblH BOnpOC, HO B ^aHHOM 06- 
3ope mbi He 6ya;eM ero paccMaTpHBaTb. HacTb CBoero )KH3HeHHoro ijHKjia b 
SojibiiiHHCTBe cnynaeB Ha CTa^HH jihhhhkh napasHTOH^bi npoBO^HT BHyTpH xo- 
3«HHa hjih Ha ero noBepxHOCTH, nHTaacb ero TKaHHMH. Ilocjie onpe/jejieHHoro 
BpeMeHH pa3BHTHH napa3HTOH^; yHHHTO^caeT CBoero xo3HHHa h nepexo^HT 
k CBo6o^HOMy o6pa3y >kh3hh, t. e. Ha aaHHOM 3Tane OHToreHe3a napa3HTOH,z], 
bqrqt ce6a Rax xhih,hhk. 

napa3HTOH,HbI H3BeCTHbI epe^H BHpyCOB, 6aKTepHH, npOCTeHUIHX H HeMa- 
toa. HaH6onee 5Ke ninpoKO ohh npeACTaBJieHbi cpe^H HacexoMbix (Insecta) h, 
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b nacTHOCTH, H3BecTHbi cpe^H npeacTaBHTeJiefi OTpaaoB Diptera, Coleoptera, 
Lepidoptera, Trichoptera, Neuroptera h Strepsiptera. HaH6ojibinee xojihhcctbo 
napa3HTOHAOB otmchcho cpejiu nepenoHHaTOKpbiJibix — bh^ob oTpaaa Hy- 
menoptera (Eggleton, Gaston, 1990; Godfray, 1994). B ashhoh CTaTbe 6y^yT 
paccMOTpeHbi c|)H3HOJioro-6HOXHMHHecKHe acnexTbi B3aHMOOTHonieHHa napa- 
3HTOHJOB C XOiflCBaMH-HaceKOMblMH. EoJlbUIOe KOJIHHeCTBO H3BeCTHbIX BH^OB 
napa 3 HTOH^OB h hx xo3»eB o6ycjioBJiHBaeT pa3Hoo6pa3ne oco6eHHocTen hx 
OTHOineHHH. KpoMe Toro, cpe^n napa3HTOH,aoB HMeioTca CBepxnapa3HTbi (rn- 
nepnapa3HTOHAb> hjih napa3HT0H,zibi Bbicmero (BToporo) nopaaxa). 

fiOJIblHHHCTBO napa3HTOH^OB MO>XeT HHBa3HpOBaTb X03BHHa TOJlbKO Ha 
onpeaejieHHOM 3Tane ero pa3BHTna, HanpHMep, Ha cra^HH aMua, jihhhhxh, 
XyXOJIXH HJIH B3pOCJIOrO. Cpe^H napa3HTOHJOB Bbl^eJHHOT haho6hohtob h 
xohho6hohtob (Pennacchio, Strand, 2006). HaHo6HOHTbi OTJiHuaioTca tcm, hto 
npaxTHnecKH cpa3y y6HBaioT hjih napajiH3yioT xosaHHa, npexpamaa ero ^ajib- 
Heiimee pa3BHTHe. Kohho6hohtm nocne npoHHXHOBeHHa b xo3HHHa pa3BHBa- 
iotch BMecTe c hhm, ySHBaa ero Ha onpe^ejieHHOH cTa^HH pa3BHTHa. H^ho- 
6hohtbi hbjijhotoi b ochobhom 3KTonapa3HTOnaaMH, cpenH xohho6hohtob name 
BCTpenaioTCfl 3H,aonapa3HTOH,zibi. B to ace BpeMa LUoy (Shaw, 2004) yxasbi- 
BaeT, hto napasHTOH^bi, pasBHBaiomHeoi Ha B3pocjibix xoaaeBax, o6jiaaaioT 
KOMSHHaiiHeii xohho6hohthmx h h^ho6hohthbix oco6eHHOCTeH. Haho6hohtbi 
cnoco6Hbi nopaacaTb mnpoxHH xpyr xo3«eB, b to >xe BpeMa hjih xohho6hohtob 
xapaxTepeH y3XHii xpyr bhuob xo3«eB hjih Hepeaxo TOJibxo ohhh bhj. 

B3aHMOOTHOUieHHa napa3HTOHJOB H HMMyHHOH CHCTeMbl X03HHHa HBJiaiOT- 
ca KJHoneBbiMH b pa3BHTHH napa3HT03a. Oco6eHHO 3to BaacHO .zma 3H^onapa3H- 
toh^ob, nacTb OHToreHe3a xoTopbix npoxo^HT b opraHH3Me HacexoMoro-xo3a- 
HH3. POJIb HMMyHHOH CHCTeMbl npH B3aHMOOTHOHieHHflX C 3XTOnapa3HT3MH He 
CTOJib BejiHxa, ho Bce-TaxH 3HanHMa, oco6chho b npe^OTBpameHHH btophhhmx 
HH(J>eKiiHH. napa3HTOH^aM cBOHCTBeHHbi cjio>KHbie ananTaiiHH, no3BOJiaiomHe 
H36eraTb B03,HeHCTBHfl HMMyHHOH CHCTeMbl X03«HHa, KOTOpaa B TO >Ke BpeMH 
aojmHa He aonycxaTb pasBHTHa b hcm napa3HTOB apyrnx bhjob hjih Byjibrap- 
HOH MHKpO(J)JIOpbI. 

HacexoMbie, xax h apyrae 6ecno3BOHOHHbie, He oSjiajiaioT ananTHBHbiM 
HMMyHHTeTOM. OflHaxo hx HMMyHHaa cHCTeMa no 3 BOJiaeT 3(J)(J)exTHBHo npe- 
naTCTBOBaTb pa3BHTHio pa3JiHHHbix HH(J)eKHHH h HHB33HH (Hoffman, 1995, 
2003; Carton et al., 2008). fljia yao6cTBa aHajiH3a HMMyHHTeT HacexoMbix 
ycjioBHo noapa3jejiflioT Ha xjieTOHHbm h ryMopajibHbm. OflHaxo b pejiOM 
HMMyHHbiii OTBeT npe,ziCTaBJi>ieT co6oh xoMnnexc B3aHMOCBjnaHHbix peaxunn. 
KjHoneBoe MecTO cpe^H hhx 3aHHMaioT aHTH6axTepHajibHbie BemecTBa (pa3- 
jiHHHbie nen i H^bi h (jiepMeHTbi), cnoco6Hbie pa3pymaTb SaxrepHH h hcxoto- 
pbie rpn6bi. KpoMe toto, CJie^yeT oTMeTHTb rjinxonpoTeHHbi h rjiHxoJimio- 
npoTeHHbi, xoTopwe CBaabiBaioTca c onpe^eJieHHbiMH yrjieBo/iHbiMH ocTaTxa- 
MH. OHH MOryT aXTHBHpOBaTb HJIH yCHJIHB3Tb B ^ajIbHCHUICM pnjl HMMyHHbIX 
peaxiiHH. Cio^a >xc mo>xho othccth h naTTepH-pacno3HaiomHe coe^HHeHHa 
(rjiHxaH- h JlIlC-CBJi3biBaioiH,He 6ejixn h apyrne). Cpe/iH hhx npe^CTaBjieHbi 
xax pacTBopHMbie b jiHM(J)e, Tax h HaxoaauiHeca Ha noBepxHOCTH tcmouhtob, 
h, TaxHM o6pa30M, aaHHbie coenHHeHHa Bcer^a npncyTCTByioT b opraHH3Me 
HacexoMbix (Hauling, 2012). K HH^yuHSeJibHbiM peaxunaM mo>kho othccth re- 
HepauHio BbicoxopeaxiiHOHHbix coe^HHeHHH, TaxHx xax xHCJiopo^-co^ep>xa- 
ih,hx (b tom HHCJie h CBoOoaHbie pa^Hxajibi), ocyiu,ecTBJiaioiu,HX axTHBaiinio 
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npocJjeHOJTOKCHfla'iHoro KacKa.na (KacKan (jjepMeHTaTHBHbix peaKunn, 3anycKa- 
kdihhh npouecc MejiaHoreHe3a), a TaKace chhtc3 aHTH6aKTepHajibHbix 6cjikob, 
(J)aroiiHT03 h Kancyjioo6pa30BaHHe (rpaHyjioo6pa30BaHHe). 3to KJHoneBbie 
peaKiiHH HMMyHHoro OTBeTa, ho ecTecTBeHHO, hto b uenoM npoueccbi cjioacHbi 
h B3aHMOCBa33Hbi (EnynoB, 2001). 


BJIHHHME 3KTOHAPA3HTOHflOB HA PA3BHTHE, OIOMOJIOIM L l ECKHE 
nPOHECCbl H HMMYHHyiO CHCTEMY X03HEB 

EojibiHHHCTBO 3KTonapa3HTOHflOB — rperapHbie hhhoOhoh™, oneHb pe^KO 
BCTpenaiOTca kohho6hohth. B nocjie^HeM cjiynae napa3HTOH^bi othochtch k 
orpaHHneHHOMy KOJinnecTBy TaKCOHOB. 3to cneuHajiH3HpoBaHHbie 3KTonapa- 
3HTOHHbI, pa3BHTHe KOTOpbIX OCymeCTBJiaeTCa Ha 5KHBOM 3KTHBHOM X03HHHC. 
HanpHMep, xajibunnbi ceM. Eulophidae (Chalcidoidea) aBJiaiOTca napa3HTaMH 
HemyeKpbiJibix, a HXHeBMOHHHbi Tpn6bi Polysphinctini (Ichneumonoidea) — 
B3pocnbix nayKOB, hjih hhu hjih KyKOJiOK pa3JiHHHbix HaceKOMbix. 3KTonapa3H- 
TOH^bi, KaK npaBHjio, o6HTaiOT Ha xo3aeBax, Benymnx cKpbiTHbift o6pa3 hch3hh 
non Kopoft .qepeBbeB, b njionax, MHHax, BeTKax KycTapHHKOB, rajuiax, KOKOHax 
HaceKOMbix, BHyTpn CTeOneft KpynHOCTe6ejibHbix TpaB h t. n. Ckpmtmm o6pa- 
30M 5KH3HH X03HCB 06 yCJ 10 BJlHBaeTCH TaKaa XapaKTepHaa OCo6eHHOCTb 3KTOna- 
pa3HT0H^0B, KaK nepMaHeHTHaa napajiH3auHH xo3anHa caMKoft napa3HTa nepen, 
OTKJia^KOH Ha Hero ana (To6nac, 2004). Heo6xonHMOCTb napajiH3auHH Bbi3Ba- 
Ha TeM, HTO aKTHBHblH X03HHH MOaceT H36aBHTbCH OT HHUa HJIH J1HHHHKH napa- 
3HTa. OjjHaKo ecjiH xo3hhh nopaacaeTca Ha MajiononBHacHOH CTajjHH jkh 3 hch- 
hoto UHKJia (HanpHMep, Ha CTanHH npejjKyKOJiKH hjih KyKOJiKa), to napa3HTona 
Moacer yTpaHHBaTb enoeo6HOCTb ero napaJiH30BaTb. KpoMe Toro, cjjyHKHHa 
ynpaBJieHHH pa3BHTneM xo3HHHa Moacer 6biTb B03JioaceHa Ha pa3BHBaK>meeca 
noKOJieHHe 3KTonapa3HTOH^a. TaK, jihhhhkh HeKOTopbix xajibunn (Chalcidoi- 
dae) BnpbicKHBaiOT co cjhohoh BemecTBa, ocTaHaBjiHBaiomHe pa3BHTne xo3an- 
Ha h, b nacTHOCTH, JiHHbKH (Richards, Edwards, 2002; Bell, Weaver, 2008). 
TeM He MeHee b 6oJibiiiHHCTBe cJiynaeB cbmkh napa3HTHHecKHx nepenoHHaTO- 
Kpbuibix BbipaSaTbiBaioT h HaKanjiHBaioT an. An nonanaeT b opraHH3M xo3anHa 
npH OTKJia^Ke ana hjih He3a.no.iiro no 3Toro. An, noMHMO o6e3HBHa<HBaHHa xo- 
3HHHa, cnocoSeH peryjinpoBaTb ero HMMyHHTeT h pa3BHrae. IIapajiH3aHHa jih¬ 
hhhkh xo3«HHa napa3HTOH^OM o6mhho ocymecTBjiaeTCH BBeneHneM aftneKJia- 
na b JiK)6yK> TOHKy Ha noBepxHOCTH acepTBbi. 

Tokchhbi 3KTonapa3HTOH.no b (HnHoOnoHTHbix napa3HTOB) b nepByK) one- 
pejjb npHBonaT k 3anepacKe pa3BHTHa xo3aHHa, CHHaceHHio ero aKTHBHOCTH, 
orpaHHHeHHio nBnaceHHa. B o6meM 3 th tokchhm neilcTByioT Ha ueHTpajibHyio 
HepBHyK) CHCTeMy hjih HenpoMycKyjiapHbie CHHancbi, Bbi3biBaa napajiH3aumo 
h b OojibniHHCTBe cjiynaeB oSjianaiOT uinpoKHM cneKTpoM nencTBHa. HanpH¬ 
Mep, HHTOKCHKau,Ha opraHH3Ma TapaKaHOB, Bbi3BaHHaa HH'beu.npoBaHHeM an a 
oc Ampulex compressa Fabricius, 1781 b raHrjiHH M03ra, HHnyunpyioT hjih- 
TeJibHbiH napaJiHH 3a cneT nencTBHa tokchhob Ha HenpoMycKyjiapHbie CHHan- 
cw (Haspel et al., 2003). An, nnejinHoro BOJiKa — ocbi Philanthus triangulum 
(Fabricius, 1775) — conepacnT (jjnjiaHTOTOKCHH, Bbi3biBaioLijHH 6jiOKnpoBKy 
CHHaneoB KaK ueHTpajibHon, TaK h nepn(f»epHHecKOH HepBHoil CHCTeMbi xo3an- 
Ha (Piek, 1982). B HeKOTopbix cjiynaax an MoryT BbinejiaTb He TOJibKO B3poc- 
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Jlbie C3MKH, HO H JIHHHHKH. B H3CTH0CTH, C3MKH H JIHHHHKH OC EupelmUS Orien- 
talis (Crawford, 1913) BbmejiaiOT tokchh AJia AcaKTHBaunn jihhhhok xo3hhh3 
Callosobruchus maculatus (Fabricius, 1775) (Periquet et al., 1997). FI a ahhh- 

HOK H CaMOK CnOCo6eH HHrH6HpOBaTb 6eJlKOBbIH CHHTC3 B OpraHH3Me X03BHH3. 
Flo cocTaBy ohh cxo>kh, TaK KaK o6a3aTejibHO coAeparaT (Jjoc(|jojiHna3y, ho m, 
ceKpeTHpyeMbift caMKaMH, KpoMe Toro, C0Aepa<HT h niajiypoHHAa3y. 

/(ocTaTOHHo Tpy^HbiM BonpocoM aBJiaeTca ycTaHOBJieHHe MexaHH3Ma Bjina- 
HHa 3KTOnapa3HTOHflOB Ha HMMyHHyiO CHCTeMy X033HH3. B OCHOBHOM flaHHbie 
napa3HTOHAbi He hmciot HenocpeACTBeHHoro KOHTaicra c HMMyHHOH chctcmoh. 
B to ace BpeMa aeHCTBHe a^a Ha HepBHyio CHCTeMy opraHH3Ma xo 3 aHHa aojihc- 
ho onocpeaoBaHHO CKa3aTbca h Ha (jjyHKUHOHHpoBaHHH paAa (jjH3HOJioni- 
HeCKHX CHCTeM H B TOM HHCJie Ha aKTHBHOCTH HMMyHHOH CHCTeMbl. B.lIIMHIie 
am Ha HMMyHHyio CHCTeMy npH napajiH3auHH MoaceT 6biTb He 0AH03HaHH0 
h 3HaHHTejibHO OTJiHnaTbca ot HenocpeACTBeHHoro BJiHaHHa jihhhhok napa- 
3HTOHfla. TaK, 6buio ycraHOBjieHO, hto npn napajiH3auHH jihhhhok orHeBKH 
Plodia interpunctella (Htibner, [1813]) 6paKOHOM Habrobracon hebetor Say, 
1836 npoHcxo^HT yBejiHHeHne aKTHBHOCTH (jieH0Ji0KCHAa3 (<EO), t. e. KacKaaa 
peaKHHH, HanpaBjieHHbix Ha MejiaHoreHe s (Hartzer et al., 2005). OflHaKO nocjie 
napanH3aHHH, Koraa jihhhhkh napa 3 HTOH.ua npHCTynaiOT k aKTHBHOMy nura- 
hhk), yace nponcxoAHT cyin,ecTBCHHaa cynpeccna aKTHBHOCTH (J)eHOJiOKCHAa3 
xo33HHa. Cne^yeT oTMeTHTb, hto b abhhom cuynae 3<jH|>eKT napajiH3aHHH cbh- 
3aH c HapymeHHeM rjiyTaMaT-apranecKOH nepeAanH, hto b kohchhom cneTe co- 
npoBoacaaeTCH HapymeHHeM 11 e ii po- m yci<y j i >irop 11 oro KOHTpojia (Piek, 1990). 
KpoMe toto, npn nHTaHHH jihhhhkh napairnoHAa m,i;icjiMior aHTHKoaryjiaH- 
Tbi h p ap (jjaKTopoB, cnoco6m>ix iipcaornpaiHri, uponecci.i paH03aacHBjieHHa 
(Strand, Pech, 1995). JIhhhhkh Eulophus pennicornis Nees, 1834 3 kthbho 
ynacTByioT b no^aBjieHnn HMMyHHTeTa xoaanHa, BnpwcKHBaa co cjiiohoh (]jaK- 
Topbi, Bbi if.iBaiomne pa3pymeHHe kjictok kpobh h mirnoiipoBanne (Jjchojiokch- 
AaiHoro KacKaaa (Richards, Edwards, 2000; Richards, 2012). 

B oTAejibHyio rpynny MoacHO BbmecTH )Kroiiapa 3 ii ion hob kohhoShohtob, 
KOTopbix He oGjia^aeT napajiH3yiomHM nencTBneM, oAnaKO B03A6HCTByeT Ha 
pa3JiHHHbie tk3hh opraHbi xo3»HHa no 6ojibmeii nacTn nepci pencnTopHbie 
ny™. JIhhhhkh xo3»HHa iKTonapainTonna Euplectrus comstockii Howard, 
1880 He noABepraioTca napajiH3anHH, ho npeKpamaioT jiHHbKy. IlpeAnojiaraeT- 
ca, hto napaiHTOHH BoiaencTByeT Ha xoianHa AeyMa B3aHMOAonoJiHaiomHMH 
cnoco6aMH. flepBbiH npe^nojiaraeT, hto ajx aKTHBHpyeT MOJieKyjibi, npeaoT- 
Bpam,aiom,He nepByio CTaamo jiHHbKH, hjih anojiH3HC. CorjiacHO BTopoMy cno- 
co6y, ajx, nonanaa b jiHHHHKy, TOJibKO nepeHecmyio JiHHbKy, HHra6HpyeT tjjn- 
HajibHyio CTa^Hio, hjih 3kah3hc (Coudron et al., 1990; Rivers, 2005). TaKOH 
rperapHbiii 3KTonapa3HTOHA, KaK Nasonia vitripenis (Walker, 1836), nopaacaeT 
KyKOJiOHHyio CTa^Hio. Ero aa, He o6jiaaaa napajiHTHHecKHM nencTBHeM, hh- 
HyunpyeT 3aaepacKy pa3BHTHa xo3aHHa (Sarcophaga bullata Parker, 1916), 
MeTa6ojiHHecKHe H3MeHeHna h cMepTb nepe3 onpeaejieHHoe BpeMa (npHMepHo 
60 AHeii npH 25° C) (Moreau, 2013). FIa paAa napa3HTOHAOB HHAyunpyeT no- 
Bpea(AeHHe h b AaJibHeiimeM anonT03 h/hjih HeKpo3 kjictok. HMeiOTca pa6oTbi, 
noATBepacAaioiAHe anonTnnecKoe h OHKOTHnecKoe acWctbhc KOMnoHeHTOB aAa 
Nasonia vitripenis Ha reMOHHTbi xo3aHHa. Kactkh nornSaiOT b pe3yAbTaTe oh- 
KOTHnecKoro JiH3Hca, aKTHBauna KOToporo BKjnonaeT b ce6a B3aHMOA6HCTBHe c 
G-6ejiKOM h 3anycK Kajibunii-aaBHCHMoro cHTHajibHoro nyra. F1a N. vitripennis 
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cnoco6eH peryjinpoBaTb KJieTOHHbiH hmmyhhmh otbct jihhhhok Myx Sar- 
cophaga bullata, BJinaa Ha reMOUHTbi X03amia. Nasonia vitripennis bbi- 
6 opohho B03fleftcTByeT Ha KjieTOHHyio HMMyHHyio CHCTeMy. Hepe3 HecKOJibKO 
nacoB nocjie B03flencTBHa (BBeaeHHa) a,a a TOTajibHoe KOJiHHecTBO UHpxyjiHpy- 
lOUIHX KJieTOK KpOBH 3HaHHTeJlbHO CHHHCaeTCa, njia3MaTOUHTbI H rpaHyjlOHHTbl 
yipaHHBaiOT a,are3HBHbie cbohctb3 h cnoco6HOCTb k pacnjiacTbiBaHHio, njia3- 
MaTOHHTbi rH6Hyr, cooTBeTCTBeHHo He ynacTByiOT b npoueccax MejiaHH3apHH 
h KoaryjiauHH (Richards, Edwards, 2002; Rivers et al., 2002, 2005). Iloflo6HbiH 
3(j)(j)eKT OTMeneH h ana a^a t3khx 3KT0napa3HT0fl0B, Kax Eulophus pennicornis 
h Habrobracon hebetor (Richards, Edwards, 2002; Er et al., 2011; Kryukova 
et al., 2011, 2015). IlpH napa3HTHpoB3HHH H hebetor Ha JiHHHHxax 6oJibinoH 
bockoboh mojih Galleria mellonella L., 1758 npoHCxo^HT aKTHBapna xajib- 
UHH-3aBHCHMbix anonT030-no,zto6Hbix npopeccoB pa3pymeHHa xjieTOK HMMy- 
HOKOMneieHTHoro 3BeHa h b nepByio onepeflb njia3MaTOHHTOB h rpaHyjioitH- 
tob. CHHHcaeTca cnocodHOCTb tcmouhtob k a^re3HH 3a chct HapymeHHa hh- 
TOCKeneTa. rio,ao6Ho aay ocbi Nasonia vitripennis, aa Habrobracon hebetor 
Bbi3biBaeT BbiaeJieHHe BHyTpHKjieTOHHoro Kajibujia b noBpeacaeHHbix KjieTKax 
uepe3 aKTMBauHK) (|>oc(j)ojiHna3bi C (Rivers et al., 2005; Kryukova et al., 2011, 
2015). 

TaxHM o6pa30M, CTpaTcrnn, npHMeHaeMbie 3KTonapa3HTOH,ziaMH, oSycnoB- 
neHbi b nepByio oucpc^b oTcyTCTBHeM npaMoro xoHTaxTa napa3HTOn^a c hm- 
MyHHOH CHCTeMOH X03aHHa H XapaKTCpOM nHTaHHa JIHHHHOK. OCHOBy ZjaHHblX 
CTpaTerHH cocTaBJiaeT H3C)npareJibnaa cynpeccna HMMyHHbix MexaHH3MOB xo- 
3aHHa, cnoco6Hbix jaipy;uinn> nHTaHHe h pa3BHTHe napa3HTOH^a. >l,a cbmkh 
iiapaamoH.ia, jih6o iipo;iyxn>i, npo^yunpyeMbie jihhhhkoh 3KTOiiapa3mon,ui, 
HHrHdHpyioT HMMyHHTer xo3aHHa, coxpaHaa HeoOxoflHMbiH mhhhmym, no3BO- 
JiaiOHtHH IipOTHBOCTOaTb BTOpHHHOH HH(f)eKHHH, B TOM HHCJie H KHHieHHOH 
ycJioBHo-naToreHHOH mhkpo6hotbi. 


BJIHflHHE 3H#OHAPA3HTOH,a,OB HA PA3BHTHE, <DH3HOJIOrHHECKHE 
IIl'OUECCbl H HMMYHHYIO CHCTEMY X03HEB 

3bojhou;hohho 6ojiee cjioacHO BbiCTpoeHbi nyra B3auM0a;eHCTBHa napa- 
3HTOH/IOB h xo3aHHa, jihhhhkh KOTopbix npoxo^aT pa3BHTHe b nojiocTH Tejia 
acepTBbi. B nepByio onepeflb npn npoHHKHOBeHHH b rewouejib napa3HTOH^bi 
noBpeacaaiOT rHnoaepMajibHbie kjictkh, KOTopbie npn 3tom Bbi^ejiaiOT Tax 
Ha3biBaeMbie CHTHajibi noBpeaczjeHHa, t. e. uejibin KOMnjiexc coeflHHeHHH, cno- 
co6hbix axTHBHpoBaTb pa3JiHHHbie 3BeHba HMMyHHoro OTBeTa HaceKOMbix 
(Krautz et al., 2014). /(ajiee Ha onpe^ejieHHbix 3Tanax CBoero pa3BHraa napa3H- 
TOHflbl HenOCpeaCTBeHHO KOHTaKTHpyiOT C 4>H3HOJIOTHHeCKHMH CHCTeM3MH Op- 
raHH3Ma X03aHHa, B TOM HHCJie C HMMyHHOH CHCTeMOH. B CBa3H C 3THM nepea 
napa3HTonaoM BCTaioT aocTaTOHHo cjioacHbie 3aaaHH h b nepByio onepeab Ha- 
npaBJieHHbie Ha MHHHMH3aiI,HIO BJIHaHHa HMMyHHOH CHCTeMbl. Ilapa3HTOHfly 
Heo6xoflHMO C03/taTb TaxHe ycjioBHa b opraHH3Me xo3aHHa, HTo6bi ohh npe- 
naTCTBOBajin BTopHHHOMy 3apa>KeHHK) napa3HTOH/iaMH hjih napa3HTaMH apy- 
THX BHaOB. KpOMe TOTO, napa3HTOHfl flOJHKeH papHOHajIbHO HCnOJlb30BaTb pe- 
cypcbi opraHH3Ma, Tax xax nepnoa pa3BHraa 3H,aonapa3HTOH,aoB aBJiaeTca 6o- 
jiee /uiHTejibHbiM, hcm 3KTonapa3HTon,goB. 
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npH B3aHM0aeHCTBHH C HMMyHHOH CHCTeMOH X03flHHa 3HnOnapa3HTOHnbI 
ncnoab3yiOT paiJiHHHhic cTpaTerHH, KOTopbie ycaoBHO mo>kho pa3nennTb Ha 
naccHBHyio 3amHTy h Ha aKTHBHyio MonynauHio HMMyHHOH CHCTeMbi. BnoaHe 
3aKOHOMepHO, hto napa3HT He Hcnojib3yeT b «hhctom BHne» Ty hjih HHyio 
CTpaTerHK) h, KaK npaBHJio, OTMenaeTca HaaHHHe MHoroo6pa3Hbix (J)opM B3an- 
Mo^eHCTBHa napa3HTa h xoiauiia. npn naccHBHOM H36eraHHH oTBeTa xosau- 
Ha JiHHHHKa napa3HTOH.ua «npaHeTca» b cneun^HnecKne tk3hh hjih opraHbi. 
TaKHM o6pa30M, OHa jamumaeTca 0T tcmouhtob h, cJieaoBaxejibHO, ot HHKan- 
cyjiHHHH. HanpHMep, ocbi ceMeftcTBa SpaKOHHn, Acampsis alternipes (Nees, 
1816), napa3HTHpyiomHe Ha naneHHuax, OTKnanbiBaiOT anna b HepBHbie raHr- 
jihh xo 3 aeB (Shaw, Quicke, 2000). HxHeBMOHHnbi, Amblyteles subfuscus 
(Muller, 1767), oTKJia^biBaiOT aima b cjnoHHbie acene3bi, a neKOTopbie napa3H- 
TOH^bi cochoboh naneHHHbi {Bupalus piniaria L., 1758) — b tk3hh KHHienHH- 
xa (Klomp, Teerink, 1977). JIhhhhkh mhothx TaxHHHn MHrpnpyiOT nocjie bm- 
jiynjieHHa b raHTJiHH, b cjnoHHbie acene3bi, b roHanbi, b BOJiOKHa MycKyjiaTypbi 
hjih b acnpoBoe Tejio (Stireman et al., 2006). HHTepecHyio CTpaTerHK) pa3BHTHa 
H36pajiH nopaacaiomne MypaBbeB-jiHCTope30B Myxn pona Apocephalus (Dipte- 
ra: Phoridae). JIhhhhkh rop6aTOK pa 3 BHBaiOTca b rojiOBHOH Kancyjie xo 3 aHHa. 
Bee BpeMa noxa napa3HTonn pa3BHBaeTca, b noBeneHHH xo3aHHa HeT BHflHMbix 
H3MeHeHHH. Kor^a JiHHHHKa 3aBepiHHT CBOe p33BHTHe, TOJIOBa X03aHHa OTpbl- 
BaeTca. KyKOJiKa napa3HTonna npn 3tom Hcnojib3yeT 6biBmyio rojiOBHyio Kan- 
cyjiy xo3aHHa, KaK ySeacHine h cpencTBO 3auiHTbi (Erthal, Tonhasca, 2000; Hill, 
Brown, 2006). 

Pan napa3HTHHecKHX nepenoHHaTOKpbuibix o6nanaiOT h 6hoxhmhhcckhmh 
cnoco6aMH MacKHpoBKH. Ohh nojiyHHJiH Ha3B3HHe «MOJieKyjiapHaa mhmhk- 
pna», t. e. KonHpoBaHHe napa3HTonaMH MOJieKyji xo3aHHa. napa3HTonnbi mo- 
ryT no,ziCTpaHBaTbca non MOJieKyjiapHbin cjioh 6a3anbHOH MeM6paHbi xo3aHHa. 
KpoMe Toro, npn MoneKynapHoft mhmhkphh B03Moaoia ceKpeuna Ha noBepx- 
hocth napa3HTa 3amHTHbix komhohchtob — 6ejiKOB, rjiHKonpoTeHHOB hjih 
rJIHKOJIHnnnOB, BOCnpHHHMaeMbIX HMMyHHOH CHCTeMOH X03aHHa, KaK KOMnO- 
HeHTbi coScTBeHHoro opraHH3Ma. B pane caynaeB MoaceT nponcxonHTb h36h- 
paTenbHoe nornomeHne 6enKOB n/nn h rnHKonpoTenHOB xo3anHa. B nanbHeft- 
meM ohh BCTpaHBaiOTca b noBepxHOCTHbiii cnott napa3HTa, hto TaKace no3Bona- 
eT H36eacaTb ero pacno3HaBaHHe HMMyHHOH chctcmoh xo3aHHa (ConpyHOB, 
1987; Kinuthia et al., 1999; Hu et al., 2003). 3amnTHbiH <J)H6po3Hbiii cnoft Ha 
noBepxHOCTH anu Macrocentrus cingulum Brischke, 1882 hjih 6enoK, 3 aKpen- 
neHHbin Ha noBepxHOCTH anu 6paKOHHnbi Cotesia rubecula (Marshall, 1885), 
o6ecneHHBaiOT 6e3onacHoe pa3BHTne nHHHHOK (Asgari et al., 1996; Hu et al., 
2003). KpoMe Toro, H36eraHne B03nettcTBHa HMMyHHOH chctcmh xo3aHHa bo 3- 
Moa<Ho 3a cneT BHpyconono6Hbix nacrau, rnHKonpoTenHOB nnn reMOMyuHH- 
nono6Hbix coenHHeHHH, BXonauiHX b cocTaB 3amHTHOro cnoa, HMeiomeroca Ha 
noBepxHOCTH anu hjih nHHHHOK napa3HTonnoB. B 3tom cnynae o6pa3yiOTca 
KOMnneKCbi c nnno(J)opHHaMH h panoM 6enKOB reMonHM(J)bi xo3anna h cj)opMH- 
poBaHHe «KaMy(J)naadioro» cnoa. B h3Cthocth, naHHbin BHn CTpaTernn 3amn- 
th anu xapaKTepeH nJia ocbi Venturia canescens (Gravenhorst, 1829) (Davies, 
Vinson, 1986; Feddersen et al., 1986; Kinuthia et al., 1999; Theopold, Schmidt, 
2000; Hu et al., 2003). 

Bee caMKH napa3HTHHecKHx nepenoHHaTOKpbinbix Bbipa6aTbraaioT h HaKan- 
nHBaiOT an, Hiibcunpya ero b opraHH3M xo3aHHa npn oTKnanKe anu nnn He3a- 
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AOJiro ao 3Toro. J\nn 6onbniHHCTBa 3HA0napa3HT0HA0B He CBOHCTBeHHa napa- 
JIH33HH3 xo35iHHa, 3a HCKjiiOHeHHeM pjiAa cjiyuaeB, KOiyia OHa npe^BapaeT ot- 
KHa^Ky 5 ihu h cnyacHT AJia o6jierqeHHa AaHHoro npouecca. B stom cnynae na- 
pajiH3auna 6biBaeT BpeMeHHOH. KoMnoHeHTbi ma 3HAonapa3HTOHAOB cnoco6- 
hh peryjiHpoBaTb HMMyHHTeT xo3aHHa h ero pa3BHTHe. B cocTaB ana bxoabt 
KOM njieKCbi 6ejiKOB h nojinnenTHAOB, cfiepMeHTbi, aMHHbi, ajncaHbi (napa<|)HHbi), 
cnHpTbi h ajibaernabi, kctohm, opraHHHecKHe khcjioth, 3 (f)Hpbi h t. a. (Wang, 
Yang, 2008; Asgari, Rivers, 2011). B OTJiHHHe ot 3KTonapa3HTOHAOB 3HA0na- 
pa3HTOH/ibi cnoco6Hbi k 6onee tohkhm MexaHH3M3M ynpaBjiemiH 3amHTHbiMH 
MexaHH3M3MH X035IHHa, nOCKOJlbKy JIHHHHOHHOe nOKOJieHHe B 6ojlbUIHHCTBe 
cnyHaeB HanpaMyio KOHTaKTHpyeT c reMOireneM acepTBbi. Pa3BHTne napa3HTa 
Henocpe^CTBeHHo 33 bhcht ot toto, HacKOJibKO ycneuiHO oh cyMeei noAaBHTb, 
jih6o H36e»<aTb bosachctbhji HMMyHHOH CHCTeMbi. HaH6onbuiyio onacHOCTb 
npeACTaBjiaeT o6pa30BaHHe mhotocjiohhoh Kancynbi BOKpyr aiin a hjih jihhhh- 
kh napa3HTOHAa. TTomhmo toto, hto Kancyjia aBjiaeTca TpyAHonpeoAOJiHMbiM 
MexaHHnecKHM OapbepoM, (JjopMHpOBaHHe ee conpoBO/KAaeTca chhtc30m h bm- 
6pOCOM B OKpy>KaH3III.ee npOCTpaHCTBO BbICOKOTOKCHHHbIX COeAHHeHHH B npo- 
uecce MejiaHoreHe3a, b tom HHCJie nojiyxHHOHOBbix paAHKajiOB (Slepneva et al., 
2003; Dubovskii et al., 2010). MHorocjioHHaa Kancyjia (jjopMHpyeTca H3 reMo- 
Hhtob h b nepByio oncpcAb H3 rpaHyjiOHHTOB h njia3MaTOHHTOB (Ratcliffe, Ga- 
gen, 1977; Lavine, Strand, 2002). Pjia komhohchtob am HanpaBjieHbi Ha no- 
AaBneHHe reMouHTapHoro 3BeHa, hto npHBOAHT k chhjkchhio BepoaTHOCTH hh- 
icaiiey.ixiuin iiapaiirron;ui. Cooiiieiciiieimo HapymaeTca (|)ynKniioimponamie 
reMOHHTOB no paijni'iniaM MexaHH3M3M ot npaMoro paspyiiieiiiiM ao nacTHH- 
hoh HHaKTHBauHH. TaK, Ocjiok MaccoS 33kDa, bxoa»hi,hh b cocTaB am Pimp la 
hypochondriaca (Retzius, 1783), Bbi3biBaeT rnOeiib onpeAeJiennoH Hacra reMO- 
Hhtob xo iHiina. y Apyrofi iipoiicxo;ni i’ ciih>kciihc (jjarouHTapHOH 3kthbhocth h 
ciiocooiioci'h k pacnjiacTbreaHHio KaK in vitro, TaK h in vivo (Parkinson et al., 
2004; Huang, 2009). .Ha napa3HTOHAa Pteromaluspuparum L., 1758, nopaaca- 
lomero kykojikm Kaiiyc rnoii Ocjimhkii Pieris rapae L., 1758, cnocoOeH CHHacaTb 
pacnoiiiaioinyio aKTHBHOCTb tcmouhtob, hx cnoco6HOCTb k pacnjiacTbiBarono 
h (jjopMHpoBaHHio Kancyji (Cai et al., 2004; Zhu et al., 2011). npn 3 tom Ha 
c|)ohc KOHAeHcapHH xpoMaTHHa b reMOHHTax, HapymeHHH hcjiocthocth KJie- 
TOHHOH MeM6paHbI H CHHACeHHfl KOAHHeCTBa MHTOXOHApHH, He (jjHKCHpyiOT Ha- 
pymeHHH (JjopMHpoBaHHs HHTOCKejieTa. ITomhmo stoto, noA bahhhhcm KOMno- 
HeHTOB am Pteromalus puparum b reMOHHTax npeKpamaeTca CHHTe3 jickthhob 
C-THna. JleKTHHbi AaHHoro rana BbiCTynaiOT b ponn naTTepH-pacno3HaiomHX 
peuenTopoB h aKTHBaTopoB b uejiOM KacKaAe KJieTOHHbix h ryMopajibHbix hm- 
MyHHbix peaKHHH (Fang et al., 2011; Zhu et al., 2011). 

H35HAHbIH cnOCo6 B03ACHCTBHA Ha reMOUHTbl X03AHH3 npHMeHAeT napa- 
3HTOHA Cotesia rubecula (Marshall, 1885) (Zhang et al., 2006). KanbperaKy- 

AHH-nOA 06 HbIH 6eAOK, BXOAAUtHH B COCTaB 51 Aa, KOHKypeHTHO CB5I3bIBaeTC5I c 
peuenTopaMH Ha noBepxHOCTH tcmouhtob. Y ho3bohohhhx KajipeTHKyjiHH 
(KP) BXOAHT B COCTaB CeMCHCTBa BbICOKOKOHCepB3THBHbIX 6ejlKOB C MOJieKy- 
jihphoh Maccoh okojio 55 K^(a. Oh ynacTByeT b nepeAane Ca 2 + cnrHanoB h b 
Ca 2 + roMeocTa3e kjictok kpobh (Michalak et al., 1999). IIojiBjieHHe KP Ha no- 
BepxHOCTH CTpeccHpoBaHHbix hjih yMiipaKJiuiix KJieTOK (skto-KP) BBjiaeTCB ca- 
MbiM paHHHM MapxepOM CMepTH, Tax KaK npeAiuecTByeT 3Kcnpeccnn (JjoccJjaTH- 
AHACepHHOBblX OCTaTKOB Ha HapyiKHOM nOBepXHOCTH nA33MaTHHeCKOH MeM6- 
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panbi (3hhhchko, /(ojirancBa, 2003). KpoMe Toro, oh ynacTByeT b iipoucccax 
a^re3HH kjictok KpoBH Ha noBepxHOCTH HHopo^Hbix o6beKTOB (Ferreira et al., 
2004). TaKHM o6pa30M, HCKJiKvieHHe co6cTBeHHoro KajibpeTHKyjiHHa xo3HHHa 
H3 npoueccoB aKTHBauHH KJieroHHoro HMMyHHoro OTBeTa no3BOJiaeT napa3H- 
TOHfly oSecneHHTb 6e3onacHoe pa3BHTHe jihhhhok (Zhang et al., 2006). 

IIomhmo yrHeTeHHa KJieTOHHbix 3amHTHbix peaKHHH, peuyKHHa ejjenoJiOKCH- 
ua3Horo (OO) KacKajja — xopouio H3BecTHbift CTpaTernnecKHK xou napa3HTO- 
HflOB, onncaHHbiH ajih npeacTaBHTeJieft ceMeftcTB Ichneumonidae h Braconi- 
dae. YrHeTeHHe OO KacKaua HanpaMyio CBH3aHO c yMeHbuieHHeM KOJinnecTBa 
tokchhhbix MeTa6ojiHTOB, KOTopbie cnoco6Hbi HaHecTH Bpeu napa3HTy (Nappi 
et al., 1995, 2000). K co>KajieHHK>, uaHHbie o MexaHH3Me bjihhhh3 KOMnoHeH- 
tob fin a Ha OO KacKafl HeMHoroHHCJieHHbi h npeucTaBJieHbi b pa3po3HeHHOM 
BH^e. B paue cjiynaeB b cocTaB aua MoryT BxouHTb aHajiorn cepHHOBbix npoTe- 
a3, KOTopbie BbiCTynaiOT b pojih aHTaroHHCTOB fljia npoTea3 reMOJiHMtjjbi xosan- 
Ha. Ohh, TaKHM o6pa30M, npeuoTBpamaiOT aKTHBaumo npocJjeHOJiOKCHuasHoro 
KacKa.ua (Beck, Strand, 2007; Asgari, Rivers, 2011). 5Iu Leptopilina boulardi 
Barbotin et al., 1979 co,ztep>KHT cepnHH LbSPNy, HHaKTHBHpyiomHH «nycKo- 
Bbie» cepHHOBbie npoTea3bi JiHMijjbi xo33HHa — Myx Drosophila yakuba Burla, 
1954 (Colinet et al., 2009). ToMOJior cepHHOBbix npoTea3 — 6ejioK Vn-50, 
Bxo^HmHH b cocTaB aua Cotesia rubecula, KOHKypeHTHO CBa3biBaeTca c npotjje- 
HOJiOKCH^a30H (npoOO) hjih npoOO, aKTHBHpyiomHMH npoTea3aMH (Asgari 
et al., 2003). 

Sin 3H^onapa3HTOH^OB couepacHT pa3JiHHHbie KOMnoHeHTbi, h ero ueftcT- 
BHe Ha opraHH3M xo33HHa uocTaTOHHO cjiojkho. Oho mojkct npoaBJiaTbca b 
H 3MCHCHHH aKTHBHOCTH pa3JIHHHbIX (J)H3HOJ10rHHeCKHX CHCTCM. OUHaKO K Ha- 

CToaureMy BpeMeHH HMeeTca He3HaHHTejibHoe kojihhcctbo uaHHbix o pojih 
pa.ua KOMnoHeHTOB ana iiapajirronnoB. B nacTHOCTH, h3bcctho, hto an sh- 
^onapa3HTHHecKHx oc MoaceT conepacaTb MHoacecTBO (JiepMeHTOB, t3khx KaK 
KHCJiaa (J)oc(|)aTa3a, (JjeHOJiOKCHua3a, y-rjiyTaMHJi TpaHcnenTHua3a, XHTHHa3a 
H T. a. OflHaKO (|)yHKHHH, BbinOJIHHeMbie flaHHblMH (J)epMeHT3MH B OpraHH3Me 
acepTBbi, h B03M0>KH0e hx ynacrae b perynauHH HMMyHHTeTa h (J)H3hojio- 
thh ocTaiOTca cjia6o H3yneHHbiM. /(aHHbie no hhm b ochobhom npencTaBJieHbi 
b (JiopMe onHcaTejibHbix pa6oT. Pan HCCJienoBaTejieft npennojiaraeT ynacTHe 
(JiepMeHTOB fin a h OBapnajibHOH a<HUKOCTH b nonroTOBKe «nHTaTeJibHoro 6yjib- 
OHa» ^Jia jihhhhok napa3HTOH.ua, aKTHBnpya rnupoJiH3 ampoB h ueHaTypauHio 
SejiKOB Teua xo3aHHa (Nakamatsu et al., 2007; Pennacchio et al., 2014). 

KpoMe toto, napa3HTOHUbi ceMeftcTB Braconidae h Ichneumonidae MoryT 
Hcnojib30BaTb BHpycbi h BHpyconouoSHbie nacTnubi .zyia ynpaBJieHHa HMMy- 
HHTeTOM xo3HHHa. ChmShothhcckhc BHpycbi napa3HTHHecKHx oc npeucTaBjie- 
hh 2 pouaMH — Bracovirus (BV) h Ichnovirus (IV) — H3 ceM. Polydnaviridae 
(PDV). Cboh Ha3BaHHH 3th ponbi noJiyHHJiH no Ha3B3HHHM TaKCOHOB, H3 npen- 
CTaBHTejieft KOTOpbIX OHH 6bIJlH BblUeJieHbl. IIOJlHUHOBHpyCbl (PDV) GpaKOHHU 
aBJiaiOTca noTOMKaMH nacToaujHX BHpycoB H3 rpynnbi HyuHBHpycoB, KOTopbie 
KOrua-TO BCTpOHJTHCb B reHOM 3THX Hae3UHHKOB. B npouecce sbojhouhh hx 
reHbi pacceajiHCb no reHOMy Hae3UHHKOB h nepecTajiH BKjnonaTbca b Bnpyc- 
Hbie nacTHUbi, ho no-npeameMy nponojiacaiOT paSoraTb, oSecneunBaa c6opKy 
3 thx nacTHH (Bezier et al., 2009; Herniou et al., 2013; Strand, Burke, 2014). 
Bnpycbi nonauaroT b opraHH3M acepTBbi npn OTKJiauKC aim h HHuyunpyiOT 
npOUyKUHK) SeJlKOB, B03UeHCTByK>mHX Ha HMMyHHTeT, p33BHTHe H (jjH3HOJ10- 
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rmo X033HH3 h, t3khm o6pa30M, cymecTBeHHO oSnernaiOT cymecTBOBaHHe jih¬ 
hhhok napa 3 HTOH^a (Bezier et al., 2009). Kaacubin PDV couepacHT HecKOJib- 
ko ManeHBKHx KOJibueBbix MOJieKyji JJHK, ynaKOBaHHbix b SejiKOBbift Kancnu. 
IIpH 3 tom b oTJiHHHe ot Bcex HopMajibHbix BHpycoB PDV He couepacaT cne- 
UH(J)HHecKHX BHpycHbix reHOB, HeoSxo^HMbix /yia pa3MHoacemia. HoBbie PDV 
o6pa3yK»TCH TOJIbKO B aHHHHKaX C3MKH Hae3^HHKa. ilHHHHKH CHHTe3HpyK»T 
PDV tohho Tax ace, Kaic jiioSoh opraH MHoroKJieTOHHoro acHBOTHoro chhtc3h- 
pyeT pa3JiHHHbie BemecTBa h MOJieKyjiapHbie KOMnaeKCbi (Bezier et al., 2009; 
Hemiou et al., 2013; Strand, Burke, 2014). PDV B03£eHCTByioT Kaic Ha KJieTOH- 
HblH, TaK H Ha ryMOpajIbHblH HMMyHHTeT X033HHa H HHflyUHpyiOT pa3JIHHHbie 
H3MeHeHH« b HMMyHHoft cHCTeMe, oSecnenHBaa 3 amHTy napa3HTOH^a (Quicke, 
2015). 

PDV MoaceT 0 Ka 3 biBaTb cymecTBeHHoe BJiHamie Ha uHTOCKenei kuctok 
KpoBH xo 3 AHHa. Tax, y jihhhhok Plutella xylostella (L., 1758) (Lepidoptera: 
Plutellidae), 3apaaceHHbix napa 3 HTOHuaMH Cotesia plutellae (Kurdjumov, 
1912), OTMeqajm H3MeHemie b MexaHH3Me nojiHMepniauHH aKTHHa. Bbuio 
ycTaHOBJieHo, hto reH CpBV15b GpaKOBHpyca CpBV bjihhct Ha cSopKy F-ax- 
THHOBbix bojiokoh, Hapyuiafl TpaHCJiauHK) 6 ejiKa b reMou,HTax (Nalini, Kim, 
2007). HapyrneHue c])yHKUMH reMOHHTOB npHBOAHT k aecTpyKUHH TaKHx Mexa- 
hh3mob, Kax Kancyao- h rpaHyjioo6pa30BaHHe. KpoMe Toro, nonHUHOBHpycbi 
cnocoSHbi HH^yunpoBaTb anonTO3 h arperaumo reMOUHTOB, hto npHBouHT k 
HCTomeHHio reMOUHTapHoro nyjia (Amaya et al., 2005; Nalini, Kim, 2007). 
AnonraHecKoe pajpy incline rpaHyaouHTOB cocboh ii>biemnu>i Pseudoplusia 
includes (Walker, 1858) HHuyuHpyior nonHUHOBHpycbi Microplitis demolitor 
Wilkinson, 1934, aKTHBnpya tjiparMeHTauHio flHK, KOH/reHcauHto xpoMaTHHa 
h o6pa30BaHHe xapaKTepHbix BaicyoJieH Ha noBepxHOCTH kjictok (Strand, 1994). 
Hapauy c 3thm luiaiMaroiunbi yipa'innaior cnocooiioci b k pacnnacTbiBaHHio 
(Strand, Pech, 1995), t. e. KJieTOHHoe 3 BeHo HMMyHHTeTa npaKTHHecKH non- 
HOCTbio cyiipecciipyeTca. HapymeHHe (|)opMiipoBaiiiiM aKTHHOBbix bojiokoh b 
rpaHyjiouHTax h njia 3 MaTOUHTax jihhhhok Manduca sexta (L., 1763), 3 apaaceH- 
hmx Cotesia congregata Say 1836, npiiBOjurr k hx pa3pymeHHio h, KaK cae.icx- 
Bne, CHHaceHHio KOJiHHecTBa HMMyHOKOMneTeHTHbix KjieTOK (Amaya et al., 
2005). B to ace BpeMa y Pseudoplusia includes, 3 apaaceHHOH Microplitis demo¬ 
litor, npoflyKTbi, 3KcnpeccHpyeMbie nojiHAHaBHpycoM, Bbi3biBaiOT anonT03 
TOJibKO rpaHyjiapHbix kjictok (Strand, 1994). 

HacTO 6 paKO- h HXHOBHpycbi yraeTaiOT HMMyHHyio CHCTeMy xo3aHHa b ue- 
jiom, aeftcTBya cobmcctho c aKTHBHbiMH MOJieKyjiaMH aua h OBapnajibHOH acnu- 
KOCTH. TaK, HXHOBHpyC (CsIV), B3aHMOaeHCTBya C OBapHaJIbHbIMH 6 ejIKaMH 
napa3HTOHaa, nouaBJiaeT HMMyHHTeT xo3HHHa h HHuyunpyeT BbipaSoTKy oen- 
kob, KOTopbie H3MeH3iOT Mopc^oJioTHio h pa3BHTHe reMOUHTOB. BemecTBa, co- 
Aepacamneca b aue h nonauaioiuHe b xo 3 anHa cobmcctho c PDV, cnocoSHbi 
ycHJiHBaTb HMMyHocynpeccHBHoe bjihshhc BHpycHbix nacrau (Cuia et al., 
2000). YHHKajibHaa cxeMa B3aHMoaeHCTBHa aua h OBapnajibHOH acuziKOCTH 06 - 
HapyaceHa y Asobara japonica Belokobylskij, 1998. Ra uaHHOH ocbi Bbi 3 biBaeT 
nepMaHeHTHbift napajiHH xo 3 HHHa {Drosophila melanogaster Meigen, 1830), 
KOTopbiii npexpamaeTca c BBeueHHeM OBapnajibHOH acuziKOCTH. Ilpn stom au 
BbiCTynaeT moiuhmm HMMyHocynpeccopoM, nouaBJiaa KaK KJieTOHHbiH, TaK h 
ryMopajibHbiii HMMyHHTeT acepTBbi. OBapnajibHaa acnuKOCTb b stom cjiynae 
BbiCTynaeT peryjiaTopoM chjim B03ueftcTBHa aua Ha HMMyHHTeT xo3aHHa, nou- 
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.ztepaorBaa ero Ha MHHHMajibHO HeoSxo^HMOM ypoBHe (Mabiala-Moundoungou 
et al., 2010). 

PeAyKUHfl aKTHBHOCTH (J)eHOJIOKCHAa3 C nOMOUIbK) nOJlHOTOBHpyCOB - 
HanOoJiee a cJj cjje kthbh bi h h nacTO Hcnojib3yeMbiH napa3HTOH^aMH nyTb .zuia 
oOecneneHHa KOM(J)opTHbix ycnoBHH pa3BHTna. HxHOBHpyc ocbi Campoletis 
sonorensis (Cameron, 1886) peAyunpyeT chhtc3 pa,a,a KmoneBbix (JjepMeH- 
tob MejiaHoreHe3a, b h3cthocth 4»eHOJiOKCHfla3bi, ,H,0<t>A-xpoMH30Mepa3bi h 
X(0<t>A-aeKap6oKCHJia3bi b JiHM(J)e xo3aHHa Heliothis virescens (Fabricius, 
1777) (Renault et al., 2002). CHnaceHne KOjmuecTBa (JiepMeHTa b ^ 3 hhom cjiy- 
nae CBH33HO c HacTHHHoii pe^yKHneii cooTBeTCTByiomero nyna npe^inecTBeH- 
hhkob MejraHH3auHH: 7(Od>A, aueTHjmocJjaMHHa h ajiaHHjmoiJiaMHHHas (Shel¬ 
by, Webb, 1999). EnoKHpOBKa aKTHBauHH npo<J»eHOJioKCHAa3bi b (JjeHonoKCH- 
m~iy HcnoJib3yeTca Microplitis demolitor, KOTopaa nopaacaeT coeByio coBKy 
Pseudoplusia includens. nojirmHOBupyc jaHHoro napa3HTOH.ua aKcnpeccnpyeT 
HHrH6nTop cepHHOBbix npoTea3 Egf 1.5 (Beck, Strand, 2007; Lu et al., 2010). 
Cynpeccna <t>0 KacKa.ua PDV HcnoJib3yeTca mhothmh napaanTOH^aMH, o^Ha- 
ko MexaHH3M hx ^eucTBHa ocTaeTca cna6o H3yneHHbiM. XoTa mo>kho yroepac- 
AaTb, hto b OojibuiHHCTBe cjiynaeB HHaKTHBauna (HCKjnoHeHHe) npocJieHOJiOK- 
CH,na3 H3 rcacxa^a HMMyHHbix pearcunn nponcxo^HT Ha reMOHHTapHOM ypoBHe 
3a chct yHHHToaceHHa nyaa reMOHHTOB, CHHTC3HpyK)mnx npo<t>0, jih6o 3a chct 
HHaKTHBauHH .umiioro npo<J)epMeHTa hjih (|)eiioj]OKcn;ui3 b hhx. 

YnpaBjreHHe HMMyHHTeTOM acepTBbi — o.pia H3 (|)yiiKunit, BbinonHaeMbix 
aflOM h CHM6noHTHbiMH BHpycaMH napa3HTOHAOB. MHoacecTBO paoo r nocBa- 
meHO ncc.iCAOBaimio uyieii boshchcibhm napaiMTOMna Ha pa3BHTHe xo3aHHa, 
ero noBeAeHHe. HapymeHHa OHTOreHe3a name 3aTparHBaeT npoueccw nepexo- 

m H3 JIHHHHOHHOH CTa^HH B Cia;U1IO KyKOJIKH. 1 IcpC,TKO 3apa>k'CH IIBIC JIHHHHKH 
He npoxo^aT Bcex cia^udi McraMop(|)03a h MoryT .aocim an. 'ipeiiihiaaiiiio 
KpynHbix pa3MepoB. )laiim>ie H3MeHeHHa Moryr AocraraTbca 3 a chct vBe.ni- 
neHHa THTpa lOBeHHJibHoro ropMOHa. Ha npHMepe napaumyia Campoletis so¬ 
norensis HarnaflHO ACMOHCipupyeica peryjiaijHa OHToreHe3a xo3aHHa c no- 
MombK) PDV. B /ramroM cjiynae nopaacaiOTca npoTOpaKajibHbie wejieabi jih- 
hiihkii cobkh Heliothis virescens, hto npHBOjiHT k hx pa3pyuieHHK), TeM caMbiM 
BbiKjnoHaa npouecc jihhbkh (Dover et al., 1987; Tanaka, Vinson, 1991). 

Hapa,ay c nojiH^HOBHpycaMH pa.it 3H,zjonapa3HTOHflOB (6paKOHHHbi, cuexiHo- 
HH^bi h HeKOTopbie TpnxorpaMMbi) HHbeuHpyioT npn OTKJiajjKe aHir b reMO- 
uejib xo3aHHa cneuH(J)HHecKHe kjictkh — TepaTOHHTbi. TepaTOUHTbi o6pa3yioT- 
ca b cepo3Hoii o6ojio i iKe, OKpyacatomeir 3m6phoh BHyrpH attua. Ha onpefleneH- 
hoh da^HH 3M6pHoreHe3a ohh npeKpamaiOT aeneHHe h, nonanaa b Teno 
xo3aHHa, MoryT flocraraTb 3HaHHTenbHbix pa3MepoB. flaHHbie KJieTKH nrpaiOT 
3HaHHTejibHyK) ponb b peryjiauHH 4»H3HonorHHecKoro cocToaHHa xo3aHHa, co- 
BMeCTHMOCTH C nOJlHAHOBHpyCaMH H aflOM, KOTOpbie fleHCTBytOT Ha 6onee paH- 
hhx CTa^Hax. OTMeneHO, hto TepaTOHHTbi 6paKOHHHbi Cotesia kariyai Watana- 
be, 1937 npoflOJiacatOT cboh pocT Ha nepBbix crannax pa 3 BHTna jihhhhkh napa- 
3HTOH^a b xo3aHHe [Pseudaletia separate (Walker, 1865)]. TonbKO Ha CTaflHH 
CTapnmx B03pacTOB ohh npoaBJiamT HMMyHocynpeccHpymmyio aKTHBHOCTb, 
yraeTaa c|ieH0Ji0KCH,na3bi b JiHMcJie (Kitano et al., 1990; Hotta et al., 2001; And¬ 
rew et al., 2006). B opraHH3Me xo3aHHa TepaTOHHTbi MoryT BbinojraaTb h Tpo- 
(JjHHecKyio t])yHKHHK), nocKOJibKy ohh cnoco6Hbi 3axBaTbmaTb KOMnoHeHTbi 
jiHM(])bi xo3aHHa, h b najibHCHineM 6yayr norjiomeHbi jihhhhkoh napa3HTOH^a 
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(Strand, 2014). ripn H36eraHHH HMMyHHoro OTBeTa xo3aHHa TcpaTOUHTti cno- 
co6hm BbiCTynaTb b poan MHineHen ana HHxancyjiauHH (Godfray, 1994). Ax- 
THBHOe B03^eHCTBHe Ha HMMyHHTeT X033HH3 OCymeCTBJiaeTCa TepaTOUHTaMH 
c noMombfo pa3JiHHHoro poaa MOJieKyji, cexperapyeMbix b jiHMifjy xoiaHHa, 
jih6o 3a CHeT norjiomeHHa paaa xomhohchtob jihm^m (Godfray, 1994; Becka- 
ge, Gelman, 2004; Andrew et al., 2006). KpoMe Toro, npoayKTbi CHHTesa Tepa- 
TOHHTOB MOryT H3MeH«Tb MCTaMOp(J)03 X033HH3, CHHacaa aKTHBHOCTb K)Be- 
HHJibHHoro ropMOHa h 3CTepa3, a Taxace Hapymaa MeTa6ojiH3M axaHCTeponaoB 
(Zhang et al., 1992; Pennacchio et al., 1994). B Jimmie TepaTopHTOB Ha pa3BH- 
THe X033HH3 B03MOXCHO H 3a CHeT HapyiHeHHa MeTa60JIH3Ma H CHHTe3a nHTa- 
TejibHbix BeurecTB. Tax, H3 TepaTOHHTOB Microplitis croceipes (Cresson, 1872) 
6bui nojiyneH cexpeTopHbiH npo^yxT (TSP), HHrHSnpyioiHHH hjih Hapyuia- 
ioihhh cHHTe3 SejixoB Ha ypoBHe mRNA (Dahlman et al., 2003). TepaiouHTbi 
Aphidius ervi Haliday, 1833 cexperapyioT 6ejixn, CBaibiBaioLUHeca c acnpHbiMH 
xHCJiOTaMH, a y Microplitis demolitor, npeanojioacHTejibHo, — MeTajuionpoTea- 
3bi, nenTH^a3bi, jinna3bi h 3CTepa3bi, a Taxace cepHHOBbie npoxea 3 bi (Falabella 
et al., 2005, 2009; Burke, Strand, 2014) 

An MHornx 3H/ionapa3HxoH/ioB, o6jiaaaa HeiipoTOxcHHecxHM h HMMyHOMo- 
AyJinpyiourHM AeucTBueM, MoaceT oxa3biBaTb bjihhhhc Ha noBe/ieHHe xosamra. 
KpoMe Toro, rroao6Horo poaa pcryjiauna B03M0acHa 3a cucx xoMnoHeHTOB OBa- 
pnajibHOH acHAxocTH c PDV, a Taxace TepaTOHHTOB. Paa napa3HTHHecxHx oc 
uejieHanpaBjieHHo B03aeHCTByi0T Ha peHTpajibHyio HepBHyio cncTeMy, H3Me- 
hhh iioBe.ieime h pa3BHTHe xo iMinia b Bi,iro;ui\'K) ;ui>i ce6a cTopoHy (Libersat 
et al., 2009). B h3Cthocth, nsyMpy;uia>i TapaxaHba oca Ampulex compressa, 
o6HTaiomaa b lOacHOH A3hh h AiJjpnxe h iiapasMXHpyiomaa Ha TponHHecxnx 
TapaxaHax Periplaneta americana Walker, 1868, 3a caer xoMnoHeHTOB a a a 
npeupamacT acepTBy b nocnyniHoro ee Bone «30m6h». Oca acajiHT TapaxaHa 
ABaacAbi. B nepBofi ao3e apa ocw copepacaTca HH3xoMOJiexyjiapHbie xoMnoHeH- 
tm, oaoKnpyiomne xax ancTHJixojmiioBi>ie peneinopia. Tax h GABA-nyTb. 
([aim aa inn>eKiuia nacTHHHO napajiH3yeT acepTBy. I Go pc hi yxoJi aaa copepacHT 
AO(f)aMHH h/hjih 6aH3xopoacxBeHHoe ao(|)aMHHy cocauHeHue. B pe3yabTaxe 
)xepTBa MoaceT nepeaBuraxbca xoabxo Bcaea 3a ocoh (Moore et al., 2006; 
Libersat et al., 2009). IIocaymHyio acepTBy oca otboaht b 3apaHee npnroTOB- 
aeHHoe y6eacHipe h TaM OTXjiaabiBaex Ha ero 6piomxo airpa (Gal, Libersat, 
2008). 

/JonoJiHHTejibHoe BJiHaroie Ha peryjiauHio noBepcHHa h pa3BHTHa xo3aHHa 
MoryT oxaabiBaTb h npoayKTbi, CHHTe3HpyeMbie jiHHHHxaMH napa3HTonaa. Ha- 
raaaHbin npHMep noao6Horo poaa ynpaBjieHHa aeMOHCTpnpyiOT ocbi-HaespHH- 
xa poaa Glyptapanteles, Hcnojib3yK>mHe b xanecTBe xo3aHHa ryceHHH Henap- 
hoto meaxonpaaa (Lymantria dispar L., 1758), naaeHHHbi (Thyrinteina leuco- 
cerae Rindge, 1961) h ryceHHH nacjieHOBOH MeTajuiOBHaxH (Chrysodeixis 
chalcites Esper, 1789). /paa peryjiauHH HMMyHHTeTa xo3aHHa h ynpaBjieHHa 
ero noBeaeHHeM Glyptapanteles sp. noMHMO nojiHaHOBHpycoB Hcnojib3yeT h 
cexpeTopHbie npoayxTbi jihhhhox (Tillinger et al., 2004; Schafellner et al., 
2007). y 3apaaceHHbix jihhhhox Thyrinteina leucocerae 3HaHHTejibHO CHHacaeT- 
ca xojiHnecTBO 6eaxa b jiHM(J>e, (J>eHoaoxcHaa3Haa h jiH30HHM-noao6Haa axTHB- 
HOCTb, a Taxace aare3HBHaa cnoco6HOCTb tcmouhtob (Bischof, Ortel, 1996; 
Hoch et al., 2002). KpoMe toto, c noMombio PDV h axcxpeTopHOH axTHBHOCTH 
jihhhhox napa3HTonaa noaaBJiaioTca JiHHbxn xo3aHHa 3a cnex peryjinpoBXH 
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ypoBHH K)BeHHJitHoro ropMOHa (Schafellner et al., 2007). JIhhhhxh Hae3AHHxa 
pa3BHBaiOTCa BHyrpH xo3»HHa, rinraacb ero reMOAHM<|)OH, 3aTeM nporpbi3aiOT 
ce6e Bbixoa Hapyacy, 3aKpenjiaioTca Ha 6nH3ne>xameH BeTKe hah jihctc h nne- 
TyT BOKpyr ce6a kokoh. Ho ryceHHija npn 3tom He noraSaeT. B Tene ryceHnn 
ocTaiOTCH 1 hjih 2 «JiHHHHKH-cojiAaTa», KOTopbie, no npeAnojioaceHHio nccjie- 
AOBaTejieH, h ynpaBjiaiOT xo3hhhom b nepnoA oxyxAHBaHHa ocTanbHbix oco- 
6en. Bee eme >KHBaa ryceHnua ocTaeTca Ha MecTe h BbirnOaeTca ayron Has xo- 
KOH3MH, OXpaHHH HX OT XHUI.HHKOB. <I>aKTHHeCKH TyCCHHIja OCTaeTCH 5KHBOH Ha 
IipOTM/KeHHH Been CTa.XHH OKVK.riHBaHHM OC. HOHTH OAHOBpeiVieHHO C BbIXOAOM 

H3 kokohob B3pocJibix HaceKOMbix X03HHH noraSaeT (Schopf et al., 1996; Gros¬ 
man et al., 2008). 

He MeHee opnrHHaAbHbiH cnoco6 ynpaBneHHH noBeAeHneM acepTBbi acmoh- 
CTpHpyeT napa3HTOH^ Dinocampus coccinellae Schrank, 1802, nopa>xaiomHH 
HMaro 6oacbeft kopobkh (Coleomegilla maculata De Geer, 1775). OBapnanbHaa 
)KHAKOCTb, HHbeiiHpyeMaa caMKon npn OTKnaflKe hhh, coAepacnT hoahahobh- 
pyc, KOTOpblH BCTpaHBaeTOI B KJieTKH HepBHOH CHCTeMbI H BbI3bIBaeT H3MeHe- 
HHa b noBCAeHHH xo3>iMHa. nepBOHaHanbHO napaanTOHA paiBMBaeTca BHyTpH 
>KV'Ka, He Bbi3biBaa oco6bix H3MeHeHHH b iiOBe.aemiH h TOJibKo nepe.a tcm xax 
jiHHHHKa napa3HTOH^a ^oaxcHa oxyxAHTbca, 6o»cba xopOBKa «3aMHpaeT». Ko¬ 
koh JiHHHHKa Dinocampus coccinellae c})opMHpyeT Ha Opioinxe Me)KAy Aanox 
xo3HHHa. nocae Toro Kax KyKOJiKa napaaMTOH^a c(|)opMHpoBaHa, )xyx CHOBa 
npHo6peTaeT cnocoOHOCTb k abh/Rciihk) h CTaHOBHTCfl «HflHbKOH» napa3HTOH- 
;iy. oocpei a>i ero ot b03M03khmx oiiaciiocreii (Maure et al., 2011, 2014). Yah- 
BHTejibHO, hto nacTb «ii>ihck» nocae oipo/KACHHM HMaro iiapasmon/ui cnoco6- 
hm b iiocae.ayioineM iipo;ioji>KH i i, cboio >KH3i(e;ie>nejn,i(ocri, h ;uni> noTOMCTBO 
(Maure et al., 2011, 2014; Dheilly et al., 2015). 

TaKHM o6pa30M, napaanTOHAbi cnocoGHbi oxa3braaTb xoMnnexcHoe baha- 
HHe Ha xosmma, Bbi3biBaa HiMeneima b HMMyHHoii cncTeMe, ero OHToreHeTH- 
mcckom pa3BHTHH h iiobcaciihh, ooecncMHBan. TaKHM o0pa3OM, ycneniHoe pa3- 
BHTHe COOCTBCHHblX JIHHHHOK. ('jICAyCT OTMCTHTb, HTO HyBCTBHTejlbHOCTb Ha- 
ceKOMbix k napaiHK)H;uiM mo>kct 6biTb pa sjm'ina Kax b iipeACJiax noiiy.i!-iiuiii, 
Tax H y 6AH3KO po ACT Be H H bl X BHAOB. Pa3JIHHHbIH ypOBCHb KJieTOHHOTO OTBCTB y 
A»yx 6jiH3xopoACTBeHHbix bhaob /KyxoB jihctocaob Galerucella pusilla L., 
1767 h G. calmariensis L., 1767 6 ma oiipeACJiHioiumvt b i iyBcrBmeju.iiocrn x 
napa3HTOHAaM Asecodesparviclava (Thomson, 1878). Pa 3 JiH L iH>i 6 mah o6Hapy- 
aceHbi xax no ypoBHK) HHxancyjiHUHH h MejiaHHaannn ann napa3HTOHAOB, Tax h 
b KOAHHecTBeHHOM h xa i iecTBeH hom cocTaBe reMOHHTOB (Fors et al., 2014). 
KpoMe Toro, paaAHHHa b HMMyHHOH ycTOHHHBOCTH MoryT 6biTb o6ycnoBAeHbi 
3KOAOrHHeCKHMH OCoSeHHOCTAMH p33BHTHA X03AHH3 H B nepByiO OHepeAb KOp- 
mobwm pacTeHHeM, Ha kotopom nuTaeTca xo3ahh. B paAe CAynaeB b opraHH3- 
Me xo3aeB MoryT HaxanjiHBaTbca pa3AHHHbie MeTaSoJiHTbi xopMOBoro pacTe- 
hh a, KOTopbie 6yAyT onpeAeaaTb pe3HCTeHTH0CTb HacexoMbix x napa3HTon- 
A3 m. Habrobracon hebetor, aBAaacb noamfiaroM, pa3BHBaiomnMCA Ha mhothx 
BHAax BpeAHTeaen H3 ceM. Pyralidae, ACMOHCTpHpyeT pa3Hyio cxopocTb pa3BH- 
tha h nAOAOBHTOCTb b 33BHCHMOCTH ot BHAa X03AHHa. AMbapHaa [Plodia inter- 
punctella (Hiibner, 1813)] h MejibHHHHaa orHeBKH [Ephestia kuehniella (Zeller, 
1879)], nuTaiomneca nHuren, SoraTon caxapaMH h rAnxoreHOM, upeACTaBjuuoT 
Aaa napa3HTOHAa Han6ojiee yAoSHbin BapnaHT ajih npoxopMa ahhhhox, neM 
AecHOH KOAbnaTbiH niejiKOMpHA Malacosoma disstria (Hiibner, 1820) h xAonxo- 


235 


Ban coBKa Helicoverpa armigera (Hiibner, 1805). rimija nocJie^HHX ab yx bh- 
AOb coAep^cHT 6ojibmoe kojimhcctbo TepneHOB h tbhhhob (Dabhi et al., 2011 
Saadat et al., 2014). 

OcTaeTCH OTKpBITBIM BOnpOC O BJIHflHHH MHKpO(|)JIOpbI Ha pa3BHTHe H >KH3- 
HecnocoOHOCTb xcmHHa napa3HTOHAa. MnicpoSnoTa ^cepTBbi MO^ceT HrpaTb 
3HaHHTejibHyio pojib b (J)opMHpoBaHHH ycTOHHHBocTH k napa3HTOHAaM. Tax, 
6bijio o6Hapy)KeHO, hto chmOhothhcckhc 6aKTepHH Hamiltonella defensa Mo¬ 
ran et al., 2005 MoryT onpeAeJiflTb pe3HCTeHTHOCTb ropoxoBon tjih Acyrthosi- 
phon pisum Harris, 1776 k napa3HTOHAy Aphidius ervi (Oliver et al., 2005, 
2008). B03MO)KHO, 3TO CBfl3aHO C TeM, HTO AaHHbie 6aKTepHH H3 3TOTO po^a 
cnoco6Hbi CHHTe3HpoBaTb pa3JiHHHbie TOKCHHbi, k npHMepy, IIlHra-noAo6HbiH 
tokchh, k KOTopoMy HyBCTBHTejibHbi napa3HTOHAbi (Douglas, 2015). 

napa3HTOHAbi HacexoMbix Heo6biKHOBeHHo pa3Hoo6pa3Hbi h hmciot b 
CB oeM apceHajie MHO^cecTBo CTpaTerHH, no3BOjnnomHX H36eraTb hjih noAaB- 
jiHTb HMMyHHyio CHCTeMy xo3^HHa, ynpaBMTb ero 0HT0reHe30M rjik ycneniHo- 
ro pa3BHTHH CBoero noTOMCTBa. Ohh nrpaioT orpoMHyK) pojib b npnpoAHbix 
3KOCHCTeMaX, a Tax^ce B CeJIbCKOM X03flHCTBe, KOHTpOJIHpyfl HHCJieHHOCTb pac- 
THTeJIbHOHAHblX HacexoMbix, B TOM HHCJie MHOTHX BpeAHTeJieH CeJIbCKOX03HH- 
CTBeHHbix KyjibTyp. Ho npe>KAe Bcero 3 to HenpeB30HAeHHbie MaHHnyjnrropbi, 
cnoco6Hbie ynpaBjniTb opraHH3MOM ^cepTBbi c (J>aHTacTHHecKOH BHpTyo3HO- 
CTbio. MHoroo6pa3He obojiiouhohho BbiBepeHHbix nyTeii B3aHMOAeHCTBH5i na- 
pa3HTOHAOB CO CBOHMH ^CepTBaMH Ha (})OHe MH3epHOTO KOJIHHeCTBa H3yneHHbIX 
bhaob ocTaBJiaeT HinpoKoe none AaJibHeHHmx pa6oT. B AaHHOM ofoope mbi 
npeAnpHH^jiH nonbiTKy o6o6mHTb AaHHbie, HMeionjHecfl Ha ceroAHjmiHHH 
AeHb, O B03MO)KHbIX nyTHX B03ACHCTBH5I napa3HTHHeCKHX OC Ha X035ieB, cnoco- 
6ax peryjiimnH h noAaBJieHHJi HMMyHHbix h (^H3HOJiorHHecKHX npoijeccoB, no- 
TeHtiHajibHO onacHbix am pa3BHTH$i napa3HTOHAa. 
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PHYSIOLOGICAL AND BIOCHEMICAL ASPECTS OF INTERACTIONS 
BETWEEN PATASITOIDS OF THE CLASS INSECTA AND THEIR HOSTS 

V. V. Glupov, N. A. Kryukova 
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SUMMARY 

In the present review, available literary data on physiological and biochemical interac¬ 
tions between parasitoids and their hosts are analyzed. In order to achieve the successful 
development in or on their host, parasitoids widely use various strategies suppressing 
host’s immunity. Suppression agents used by parasitoids include venom and ovarian fluid 
components and symbiotic microorganisms. The effect of parasitoids on host organism is 
complicated, covering many vital physiological functions supplemented by changes of 
host metabolism and behavior. The influence of ecto- and endoparasitoids on host orga¬ 
nism is analyzed separately. 
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